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(57) Abstract 

Reliable access to an audio and facsimile message storage and retrieval system (1) is accomplished through a defined listening 
procedure on incommg c2 0000) to differentiate voios message clients from fax clients. Accommodation of a human caller dunng a 
fSn rpSUS^TJwUrtwl V generation of a ring tone (1005) immediately after connection , of the call comparable to that normally 
ex3 * Teaser during a typical call attempt (ringback). This precludes the potential for a "deadlme^ ^ P^f^°" P 8 " °^ ^ 
vXe mes^ging caller. Differentiating between fax-sending clients and fax-receiving clients .s accomplished by detect.on of callmg aauon 
Ze (CNW or failed station tone (CED) with the accommodation of manual operation of fax machines by classification of the call as vo.ee 
call S^^propriate listening period with a properly worded announcement instructing initiation of manual fax transm.ss.on followed 
by CNG tone detection in combination with voice message recording. 
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METHOD AND APPARATUS FOR RELIABLE ACCESS TO AUDIO AND 
FACSIMILE MESSAGE STORAGE AND RETRIEVAL SYSTEM 
TTifrlri nf th« Invention 

This invention relates generally to the field of message storage and retrieval systems 
which accommodate multiple formats such as voice and facsimile. More particularly, the 
invention provides an interactive communications system for determining the type and 
identification of a calling party and the message direction with accommodation for multiple 
interface formats in the calling party equipment. 



proprietary Ttiphts Notice 

A portion of the disclosure of this patent document contains material which is subject 
to copyright protection. The copyright owner has no objection to the facsimile reproduction 
by anyone of the patent document as it appears in the Patent Trademark Office file or records 
15 but otherwise reserves all other copyright rights whatsoever. 

Background of the Invention 

Messaging systems for transfer of information have become widespread for both 
personal and business use. Voice messaging systems which allow a caller to leave a verbal 

20 message for a called party, who is not immediately available, range from simple answering 
machines to complex messaging systems. Such messaging systems allow storage of 
messages, retrieval of those messages by the service subscriber while continuing to store the 
message, transfer of the message to mailboxes of other subscribers, and distribution of voice 
mail messages to a plurality of subscribers. Similarly , ,,^e^^j^^s^M^^jendmg t 

25 receiving and distribution of written information between senders and subscribers to the mail 
network. 

:; ' Recently, facsimile messaging ' Hi* ' 'been *d3eft flfc fi^^'jof ^oertein messaging 
systems.. The majority of these systems employ the capability to receive a facsimile 
transmission into a data storage memory in ia manner comparable; to receiving a verbal 

30 message from a telephone caller. The fox message is then retrieved from tjhe systjem in a 
manner similar to retrieving a voice message. -The subscriber coritacts the messaging system 
and communicates with the system either verbally with appropriate m&ual 'activation of a 
receiving fax machine, or directly through the fax machine withoutveftal Communication. 
Various systems have been" developed fbr the concept of unified messaging jvherepi voice 

35 messages, facsimile messages/and in certain Cases, electronic mai|>ess*ges fr>y be Received 
and distributed through a common;: p&saguig system. See for example, TJ.S. Patent No. 
4,837,798 to Cohen, et al. As discMed in'^Cohen, protocols fpr interfacing variojus types 
of messages with various sending arid, retrieving means must be uniform and the structure of 

■ ' j". *> : • ' f. . j ■". ' r: , 
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1 the various, interfaces between the messaging system and the party sending the message with 
his associated message sending equipment, if any, and the subscriber .with his associated 
message receiving' equipment, if any, must be uniform, r . * 

Part of the utility of messaging systems however, f is f the ability to retrieve messages 
; 5 1 from Ideations 1 remote from the subscriber's place of business. Voice messaging has long 
had this 1 capability?; through use of OTMF keypads on toiichtone telephones to allow a 
subscriber tb retrieve - vdi^ „ 
' : 1 ' However/ for messaging tsystems employing facsimile ^capability or combined voice 

* "'•■' r - arid facsimile capability^ equipment ^mpatibiHty problems may ? arise, ^^e proliferation of 
10 ; ?i facsimile? machines with vailing capabilities renders the WgM^ 

arrangement typically required ^f; a messaging system to b? unworkable.. t Most facsimile 
devices operate using transmission and session-control protocols which conform to standards . 
of the International Telegraph and Telephone Consultative, Committee (CCJTT). These 
: " ^ / ^ -staida^s'hdwever^are^ -may. or -may npt.be implemented in their 

b:.f; 1 5 1 ■ J ' * entirety *by devices ptaduced rby various; hardware ni^ufacturers. r The primary connection 
vri limy*; prdtdbdd standard^fbri'&csimile^macl^esjs >QGrCT^rjBcpmmendation : T.. , pQ. c In addition to 
:; v-.'u.itni u stand alone facsimile* -machin^ personal 
« Liv: f ^computers (PC's). <EG;fax^ devices wilt, typically rely upon software operating on the PC for 
itASih)ifl an lea&sq^ are, for 

* v20-:; fi ri the- mbst ipartp accommodated by ; ,both r stand: alone and PC.fax .devices. T Tp improve the 
> .-a v r : ! ^general ^utility of:PC fax devices^, standards are, also promulgated ,by th^ Telecommunications 
i% £ i • f ;■ Industry Association i01A> . : Two '^lassesV. of command/control protocol for standardizing 
; Zf facsimile) j transmission and reception in, PC, fa* t deviqes were developed by the HA. 
: ' ; j n m ~ TTA/EIA-578 t ; provides standards ;fpr ( devices designated "class 1" devices,, while TIA/EIA- 

25 ' 592 provides standards for more complex' "class 2." devices. . i (t 

T i..-it:u h * f . i Class; l;>provides aosimple commMds/status interface .to a set of primitive services 
i* ' implemented «t>y a: fax System which relies substantially exclusively on the PC for control of 

< GCj simple siliconr devices ^comprising ,the fax c^uipm^nt, itself^ T. 30 protocol implementation 
: is accomplished through software on the^PC. } t : ; ?. 
30 ^' ^ ><■-': Class 2 products, adhering to TTA-592 typically are .more sophisticated and contain 
a microprocessors and associated sets of; stored [instructions to implement T.30 procedures 

; 1 thereby relieving" the cpntrplling PC of thatactivity. Software for the fax device is typically 
~ v ' * : stored in ndh-volatile memory, such as ROM v qr JEPROM. . ? f r , 

i-^-rt 'A facsimile messagingisystem is ^ically centrally located and pan be structured with 
r 35 1 sufficient complexity ;to accommodate mpst facsimile devices which transmit messages to the 
: ' messaging > -system . • * -Retrieval j jof . messages^ .however,, must alsp ;J accon>mpdate differing 
capabilities of the various fax devices to ^llo\y ; a subscriber to retrieve niessages at locations 
remote from the messaging system andxwith equipment that may be available at the remote 
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L site ; While the CCITT T.30 standard anticipated the need for reception on demand, or 
"polling" capability, many low priced fax jnachines andvPC.fax systems do not have this 
capability: u 'th aotiiuW, roany' systems which otherwise « conform tqTIA-592 as class 2 
"devices, 'da not prfjpWry implement- the T&O polling access procedure. ..To successfully 
5 x implement a'^rhessagifik and retrieval *er^,.i *'«dssa^fc.syst^ roust be able to 
accommodate tfleterfcoffiings of me installed base of fax deWces^ «n : , v 
! «'» ''*Tji^'p^e^t'mVemion.'iiftWides- ^;appara*us;and ; method fbr.a icombined voice and 
rieslnule messaging system whioh^cc^inod^ of the, installed base 

; ;: ! iJ l of facsimile 5 machines 'and pWvkies; message 
10' ' storage any retrieval which itf surafan^^ 

ii 5 v iv i • - ^ subscribers 
: " haviiig Varymg'- service - £ M 211(1 
l'S "'' ; : bombed 'voice 1 '^ Sfruetured within the 

° , ' ,i syslero : ^ i 'pn>vfdb 'tHdse'-'sSrvice^-lSvafesirtta t \ty\toowvb&aihai\ -ilhS; sysjfem employs a 
"< rf ' i;f lisleniftr T prbc"emifS 'to'ldiflfereritiateivVdicW .mes^ge>^di4fits.(rr5m) fax. clients, and upon 
H identifying fax cfemY *> differentiate 

" r between J a sending fa^' client ; and ! d ; retrieving 1 ^ 
20 !i 'called dunhg^the Ustehirig" proce^urey flte ^ systern : ge*erate^iai(rmgi(tonte immediately after 
' ! ' connecting the f dOT. -%he^eitera^^ig&Sg is edmparableiin..duration ! fto:that normally 
expected by i caller ' during a -typical' ''tall attempt. « By, , generating- , ithe ringing tone 
immediately before the silent Hsteiiing period <commehces^me^ precludes 
the potential for a "dead line* perception ort the part of!a vcice^messaging.caller. Generation 
25 of the ringing ^<^Wheii i i»e^1s f MsweTeai?conditibns^i6 caller, to expect the ususal 
n silent period fblibwirfg the riWging tbhe'.^The masta^vlisteMng procedure: cis^ost effective 
• ' when'-'useW with tm^'side 'Mfejihbft^access services"that' do nor automatically provide any 
ring tone generation. Examples of'sUcti servicesr are DialedlNumber. Identification Service 
1 " (DttIS) and Direct 'Inward 'Dialing tDID>, :Wfoerit'the server System) uses these foptimal 
30 '• , 'servic«;%e'c^%iii 2 6niy hear ringing tone from the server^' consequently the ring tone 
- , ; " after answer b'y the v Se¥v«r will appear to have abnormal cadence. In .other; cases, such as 
standard line- side and 'inte^rate^' Services-Digi^ (ISDN) access, the server- 

gerieraW' ringmg ^ ringing cadence 

thereby alerting the caller' io'a ctfaVigeih call status. In. this latter. case r the/server generated 
35 !K ringing tone is less effective in conditioning thb caller for. the extejaded silence during the 
; 1 1 • if Ustenifig 5 periby by the fti6ssagmg systehi^v ;•:•<... -^v ->.?» U, >, ■ ... 
?n; «l ,i Differa^ting* Ibtfiwab^^ding «8ents apd»*a^- ; ! ri - 

receiving clients is accomplished in the listening 
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1 procedure by detecting either the Cd'i'i -specified calling- i 
station (CNG) tone, the CCITT called-station (CEE>) tone, or a V.21 (or) V.27 transmission 
: ** corresponding to standard 'GCrrT*T.30 fax- prqtocol message -elements. If CNG tone is 

detected, the system initiaUy classifies the c^ 
5 T30 procedures to establish a message-reception .session ^ Standard 
j.m T.30 polling accessi is supported by. this case since it is differentiated after the initial called- 

station response in normal. Xt 30 i communication protocol.. ,The system , subsequently 
1 v -\ " -reclassifies the call ras a fzucj retrieval client call if the calling device sends a required set of 
< J "y- protocol messages used. . vl < f vi^ -.-f ?■ < ; . * M;r; . : . r ,/ . 

* : 10 1 If llxe CED;tone or ?..y u t 21/y. 27- transmission Js detected, the^systeiji classifies the 

call as a fax retrieval client using a blind reception method a^d .establishes the messaging 
- session J&yrse^ station messages* 

Finally, the system accommodates manual .pperation of fax machines by a calling 
client. Absence of CED tone, CNG tone, and V.21/V.27 transmissions during the masked 
IS listening period causes the system to classify the call as a voice call and announcements are 
delivered to the presumed human caller.Using properly worded announcements, the system 
instructs the voice caller that fax transmissions may be initiated by pressing the start button 
on the fax machine. When voice messages are recorded, the system employs continuous 
CNG tone detection to identify fax transmission attempts that accompany voice message 
20 recording. In this case it reclassifies the call as a fax-sending call, permitting a fax message 
to be recorded during the same call that an associated voice annotation is recorded. ; ; 
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1 itriftf Description of t h« Drawings 

FIG: ! I2 is a W»\iiagnan of a messaging system in which the present invention may 

beemplbyeoTFI^ 

>&&p6w 'aftf ffiananisidh To^incorpotttiafr'-tii -one driintore line interface card slots in the 
5 ' tv messaging system 3 bf FIB. la; TKJi lc is a^lock'diagram-ofia fax arithmetic processing unit 

'.u-iiip:--- ft&:Ztm^$are's6ftw2ii<zflW dharfa-^ir^gramiiiing'implementing the present 
invention on a voice messaging system hardware platform.as shown in FIGS, la through c; 
,>: FiG: l6 is a diagrammatic representation of standard messaging protocol for initiation of a 
10"" ; 'facsimile* 'messaging session; and"-''-- ' '' iv " ! «»v»>i:> Ji '• •'* 

' ; FIG. 11 : is 5 a diagrammatic representor*^ pjfctocohtr:rismi.s, iens. identifying the 
•' ;; character 'Of a messaging session^ < " .'v>:J>- 'im>,'ovjf; <:;W(? i?,.' , ■.;/■:« ti--; 
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1 Detailed Description of the Invention 

Referring. to the : drawings^- FIG. la shows a voice messaging system 1 providing a 
platform for implementing the present invention. The system includes control elements 10, 
telephone line interface elements 20, and. peripheral interfile elements, 30 and 40. These 
: 5 elements exchange 'data and control . signals on a Multibus® 50 implementing the protocol 
developed by Intel* Corporation, m Multibus® is a x registared trademark of Intel. An 
; 'independent bus 60, identified as a time .division ^^^^^^(TPM) Wghway, enables rapid 
l5v "' j internal- : transferror digitized voice hand data. A system exemplary of the architecture shown 
^Mi. Mi/, ^ FIG. la is ?a ^ i VbiceServerc; 21 1Q] which is, jcpmmercially, available from Digital Sound 
fc -f>n! io i 'I Corpdration,^Gaipinteriav>GalifoOTiay ;tThe. system is described; in the VpiceSexver System 

. - Reference Manual 'available from Pigital f Sound Corporation. ; 
fa* r iV T nTh& ^ontroK fel^^ ii> the exemplary 

embodiment is .ah r^'tel 386, Class [GP^J with conventional support electronics operating with 
; t r . *. : ; /. i a system console 1m ^ntaminga displ^' ceybpard entry; systein of ",a conventional type. 
i3:J ■ 15 ; i '-The-systeriitcontrollei- ' .■ ^ed ^.Js*^ ^Uo^^ough, the Multibus, , 
i 1 * ;nu j *: -The - telephone; jnyX*' ^one or, more' analog line interface modules 

< ^iiv -,< > :. i.v(LIM)-24 ^ which, repeive- ?in V"j|-s -« a : PW^P ?^9.h ^P^PP 6 Un p\ 70 A The analog 
Lt. ; w : i„ LIMs digitize aU'inOTmingjc, .a^ign^s^4fUsign the call to.;a.channel in the system. 

i'luici t;: .■! Jgf/utff incomingr < digital T&aes ^en^vailable, . such^s^jUnes^/ollo^jijig the.Tl standard 
l 20 £ v/ protocol, ^then one<or».moijefrrl LIAls 26 of cpnyentiqnal design are prpyided to couple Tl 
: ~ : >r l : Vf lines to the. digitals elements rof the system.. The TL interfaces provide 24xhannels of audio 
i- i f/ 'Communication while operating Tat/^:^ggreg^te ;bit;rate o£;l. . 544 megabits per second, 

• y -Set nV) aGG ^rding\toCCriT*ec<)mme ^ n . ,, r;7 ^, T 

* ; c r * * >*y. j -ih tDigital; signal ^processing of ryoice; mes?age^and control signals is doneby one or more 
: ^ 25^ " lineunterf ace controllers (LIG!s) 22 or fax 

: ' ;r - - messaging vas; will; rhe- {described in .greater detail subsequiently. Vpice messaging LIC's 
■j / v j'.*'' ' o operable rin* the embodiment .,di^losed.for Ae- : jinyention are described,, in U.S. Patent No. 
- ? r5,267;322 issued ; on November ^,30^1993 to Digital Sound Corporation, assignee of the 
" . ,:■ present application. - : '» - Js j r- ;.. y t . , i: ,-\\ . < 

• • " 30 !*:■ ^ Fax>MGs,for,usej in the present invention are shown in detail in FIGS, lb and lc. Each 
fax eLIC 22jincorporates ■ ; a ;microproeesspr unit referred to hereafter as the foundation 
v -> processor (FP) ,52 which communicates through $n addressAJata bus 54 with application 
* - ^processing units^(APUs).56a and*"56b;.uThe;AP^sJn turn cpipmunicate on a local TDM 
! ii/ ^highway 58 "which communicates r through a, TDM c^ossjconneet ^0 to the ^ system TDM 
35 • ' highway '60yi'A Multibus linterface: 62, interfaces the foundation processor address/data bus . 
-54 on the fax LIC to: the Multibus;,, vA read only memory (RQM) 64 is provided for MPU 
firmware^ and a dynamic random; access; memory (DRAM) 68 is provided for interactive 
storage. A direct njemory ^ access controller (DMAC) 70 and control registers 72 are also 

-6- 
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1 provided for use in data dhrf command communication as is well known to those skilled in 
; 'the art^ "' 1 ' ~ :u -~ v ^ ' ' : ■ ' ; •'• " '• "" .' "■ ' • >'■".* "' ' 
: hl The^'fa*' At Js W shown <in detail Atl <F1G. lo!< Each 1 APU. incorporates a 
' ' microprocessor ^ (MPU) 72 for dpe^tioinal control. /><Address/data rfrom the foundation 
5 ; processor 'Sdoie^data ' bus ' : is "'Mteeive* through. ( >9 sr> FP/ APU bus .interface 74 and 
' '•" 1U '" Wmunicafe* 'wifeiii <th6« r ^^ VO^-address/daia-fbiiis 76. ;. A static.rram,, (SRAM) 78 
,: ' A provides daia storage for the APU and a multi functibn DMAG gaiscmployed.for enhanced 
-memory acces^ and hardware timer sup^ortP » Avplurality of sfax modems 82 are connected 
• ' to" the APU address/data bu£ Eaeh fa* modem >a*mttaun?oates .through ap Pulse Code 
10 Modulation Coder/Decoder (CODEC) 84 <to«'ti«? IddaliJFDMnhi&hway on the fax LIC. 
' ' Programm'aufc commands, Oatatitii'-stttift aife Communicated between thecomputing elements 
of the'systd^ *uridati<m' processors 52 and 

1 " individual application' ■processing'' t^my^-72(^mtXKi of at common- set f of overlapping 
addr«s J s^s-ihipleih^iddPij5r : >- ' '• -^m^ istdtaiMaaltibus-. 50,. the foundation 
15 : "' ; processor birs 54 and the applir" • " " .^a^dHtHeiPJsiterconnecting elements 

61,14. Commands Issued byprograTi.:^ • ...c n'ithersystemJ«imtrbller ,32 are copied to 
- : ' conimoihyacc^slbfe ! l6catiBi&^f fte>fax-^^ ^RAM?6^»fThe»yl56em *biftroller notifies 
' the : recipient FP MPU by ^eV»era^ f a^mn^if^U^1nlekuptiwgi»al through manipulation 
fU ' '•''ofcWFAX? LIC control Registers 72l>~-> Cbmmafld v>g*a*ameters> arelJva!Kdatedqby a control 
20 " program Executing on thel^C FP 'MFU'Sfc aril ©ne'iwiinore^iiicrorfcfflmmatfds* is copied 
td a* commonly addressable area ! of ^^.'EA»'A^«^M->78:WvThelrecipient -fax APU 56 is 
notified through a commbn : MPU iriterMpPsignai generated by theJFP/APUBufi.Interface 74. 
'The' p&gfanr n^ce*sary-'td implement the varioujRprocedqres. sequine* by the CCITT T.30 
>;: protocbl is'stored ih'the'fa^APU'SS^ APU MPU 72- The 

25 ■ various control registers^ of the' fax 1 modem' 62 > are -manipulated and Interpreted by the fax 
APU MPU 72 as required to complete the requested" serifes bf conintands in accordance with 
the cdrTT T. 30 suuidard'r'ComnTlana "statu* and 'received fax Idata^arg' placed, in areas of the 
fax APU SRAM 78 commonly accessible to both the fax APU M^p and the fax LIC FP 
MPU ; 52. The'fabcLIC FI» MPU 52 is notified' of >comniand'C»mpl6tion by a common'MPU 
30' interrupt signal generated 1 by the fax APU'MFU 72 ihfOugfrwanipul&ibn of the FP/APU bus 
,J ' interface 74. Command status r 'ahd received fax data is similarly relayed > -to the system 
' !v * '"controller. 12 When the fax ; LlC' FP MPU 52iplaces?stafas;and data in areas. ®f the fax LIC 
DRAM 6$ wnicti'are' cbminoniy accessible to theFP-MPU 52*and the system controller 12. 
' 1 The system controller 12' is' notified' of. status and datatavailabUity when FP MPU 52 
35 1 " generates a ''.common 1 ' MPU interrupt signat»^ul^^<ul«irtg./thtfi Mldtibuss interface 62. 
' Received fax data' is stored on <h© system^srshard disk drives 3a,thrpugh/^ommands to the 
SCSI host 'adapter' 32 3 A 'similar meth^wMchwiil'berapp^^ 
is used during transmission of fax data previously stored on the system. 
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1 Returning to FIG. la, depending upon the needs of the system user, a plurality of 

, .v peripheral devices are interfaced , to the , system. , For example, a small computer system 
interface (SCSI) host adapter 32 is coupled to the multibus for connection of a floppy disk 
: * - drive 34, streaming, tape dnye 36, and hard disk driven 3&. The.hard cUsk drives provide 
. . 5 primary storage for mp§$age data and can al so provide storage for, system software. The disk 
drives are indirectly -coupled to the LIC ' s via the Multibus,- A magnetic tape controller board 
■ . / ; 42 is provided tOrinterface the Multibus>to a second streaming f t^pe drive 43 for data backup 
. : ?nd other functions, ;t A serial, communications .interface ? feo^ 44 , is available in the 
embodiment shown in the drawings for, connection of a plurality of serial devices such as an 
r - 10 ^ m:. input/output distribution, mqduje (IODM) ( 44a, a ( modem 44b, a printer, 44c, or other serial 
— ports 44d ; for customer, use. are provided using an 

- ; V --Ethemet^board^ conventionally knpwn in the art. 

r.i .Software. control c fqr>pperatiq^ on tjie hardware platform shown in 

• ; FIGS.Llarthrpugh tC ;is^ of FIGS. 2 through 8. The 

15 messaging , system -incQi^ incoming c^lls by parties 

;v ,;desuing n tol^v§^^ messages. left on 

: l ; . :i tfce^system.i ^ch.'Amsdljjqx" p^pvid^ byjthe system for ^subscriber is : ident;fied by a unique 
telephone number. Consequently, both messaging rulers and subscribers dial into the system 
using >tk£tiden^ the server system on 

:2C : standard -analog, public access networif,lin§s or or Tl lines, depending on service availablility 
i- ifrom the local )telephpne exchange serving the, se^yei;. site. > .. .,- t . ■ 

: ,*Tlie , messaging P sy stem . in its. initial state is therefore awaiting, incoming calls as 

*- i . • ; if identified in ; FIG.- 2, with the a*y^t^l .block 1000. Upon receiying a call, the messaging 
. , ; system determines the called, number, block 0014. The called number information is 
. ;,i . 25 : prpyidedr^as a. series of tones, generated by either tjie dialed number information service 
v t; _ . Q9NIS) over^Tl lines,, or ; tte^ The tones transmitted by 

: , these services are detected, and their identity communicated to the messaging program. Just 
■ .:v as a series of tones ( are used .to; Identify the desired, called number when originating a call 
from a Touch Tone® phone, , the tones, sent by fthe DNIS or DID service are used to identify 
30 the called mailbox number which typically corresponds to the called number. 
\- • r * r To .accomplish processing of the dialed number information and other system functions 

• ^ v ; ip a transparent manner to a voice caller, the system generates ring tone block 1005. The 
' normal cadence for jinging in most telephone systems is approximately tv/o seconds of ring 

^ . . i tone followed by, four seconds ,of silence., The embodiment of the invention, as disclosed in 
35 the drawings, generates a ring tone for approximately, 1.8 seconds which approximates the 
normal ringing tone feurst : jduratiqn,, but, limits the t overall time, impact for providing access 
, :a. to the system base$ on pthei^ frames, to-be. discussed subsequently. 

■j. '>.; ' ~ The, incoming call is f evaluated based on the called mailbox and the status of messages 
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1 1 for that mailbox in block 1006. Incoming calls maybe of four distinct types, a fax answering 
' call, wherein a faVmichine or other fax device is calling into the system to deliver a fax 
message; a fax mesl&gtrig call in which a subscriber, using » fax machine or modem, is 
calling to receiVe 'fax messages, a voice answering call in' which a subscriber is calling to 
5 " 'deliver a Voice message, ; and 1 a Voice messaging calHiw'wttch a person is calling to log into 
: 1,1 his or ^ t tobfak- , ttj , 'fefiicVif 'Vbfce c*-^nfesSagelJ. The Systdm can prescreen the type of 
'call to'a certain extent/based on the servicfes-'offered for themsiilbox called and the presence 

'•' ^6ri&k'oY^^ - : ' 

" ' ' '-' ' ' If a determination- ir made in block 1006 mat *he*mailbox called is not configured for 

10 ; ' fax' messaging ^rvicfe, the nb f :fo ,: K^ci*^ch -1016nstfoTlttwir#by toe software and the 
normal procedure to'accept'a^ 'Vbice messaging 

techniques are well ItruMi ill %e artf arid '^iH^dt'^ viewed ^odetaU in the present 
specification. Upon doikrlu'sioW 

in block 1010 and returns" m'rtftfgtferitfy!^^ •"• 
-15 V : if the called number ^ the number 

■ - ndt ; serViced branch 10i# is^ollowea^y' Western ^a'^ctitt. W«a«saterthtteted with the 
• - — : ' system'retiirning 7 ^ the await'ca11 : 'statfel ;! °'' «^»vup^.:K \? • f -"- ,:! ^'""P* ' 
: ' ' " if the called mailbox aoeWve 1 fki i ietyi&rmi'- cdnfiih^^'^^SSages, branch 
' ' 'iO^'iS'-'follbWea'' system' ana^the^poir Variable ' i^se«>te''?'yes*'to bloc& 1012. 
20 Conversely, if the mailbox' Ms no : ne*w ; fax 1 merges, branch^ • K>2>2<is followed and the poll 
' variable is seV to no in block 10 1*4. ? 'THtt system then proceeds tb entr^ point Bl in FIG. 3. 

Fax messaging' acce& by a subscribed is adcommbdated In toe ? pre$eat invention to 
' allow access by both a T. 30 compliant fax machine" wrm'^dard' polling capability and 
polUng-deficieht fax devices which mky b*e 'used'by'4 subscriber 'To ! accomplish this task, 
25 the system employs the dements of Standard" T.'30 ! compliaht'fa^'cbmtoimicatibn with minor 
' modifications. : T.30 messages afe transmitted using 1 either^tfte CGTFT V.21 or the CCTTT 
' V.27 modulation techniques. As'exSmpiary^of the 1 capability' of thepftJsent invention, V.21 
transmission is- shown in the 'fbilowfaig" discussion. ' - M ' 1 ,? • ,ioT /; " ' 

" ,lj A normal fax cbmmuhication sequende' is showed in FIOv'lOl' the calling station dials 
30 the target number and 'immediately begins* gene-ration of X).5f'second bursts of the calling 
' 1 station (CNG) tone. Ringing initiated by the callmg statio^resute in- ptek-up by the called 
•• station which immediacy transmits ffie called station tone (OED) at>2M>0hz; followed, - 
' ' many cases, by the noti ibndafd J lacmtieS'*ifcs»gfe, f followed by a 1 Called 'Statioh ID messages 
' (CSI and a digital ID signal message (D1S)1 The called' station themhstens for six seconds 
35' and repeats the NSF/CSI/DIS message trariimission ! sequence. ' -<>' > «■"'■■ 

- ♦ AtW toe'called number is'dialetf by-Hie cafflhg station , the calling fa* device transmits 
1/2 secorid burs'ts 6f Wcalling station (GNG) tone'at4 100 Hz., every 5.5 seconds. This tone 
serves to identify the calling station as a fax device, if the call is answered by a human. 
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1 Between the CNG tone bursts, the calling fax device "listens" for either CED tone or the 

standard V.21 messages sent by a call fax station (NSF, CSI and DIS). After the calling 
station decodes the CSI and DIS messages transmitted by, the, called station, it responds by 
; * - sending its own i equivalent of the NSF^CSI and DIS messages. The messages sent by the 
; 5 f ■ calling* station stre determined by \ the calling station's intent to send or pqll. FIG. 11 depicts 
this entire sequence, if the calling station intends to send, it transmits a nonstandard facilities 
' * setup message followed^by the transmitting station ID message (TSI) and a digital command 
'*> signal message (DCS) in Tesponse to the GED, NSE, CSI and DIS messages. Alternatively, 
^ lt v'Cif-the calling; ^tatibn^shesi to. ^ station 
10 identification message (CIG) and a digital transmit command (DTC)- < H ^ 
■ i.f m i !i- • .Thei: existence, of ;theipollj^g,'fo of a security code for 

.< \-\ h retrieval to£*me$sage£^ 

'-j.-iii * ; ii *.or OGstiajismissigfaidep^^ deyice employed.. The present invention requires 

- *; iA ; ■ . correlationrok the; nu^ CJ5I/GIG ^message with a subscriber-designated 

" - ,vj!5 : : numeric $ec&tity;Gp£^ 

• ; £ ) ,.:<v- unu t .^JseTPfi either, a^^K 3 mac^ine; or other fax.device* which .cannot provide proper polling 
;.>■•:* ' ■ !iV;.+ ^es^ge.iprpq^ur^is .accomplished .in ^e pxesesnt, inyention through a "blind reception" 
protocol^ -During %b|m^ to? : 9 r her fax device as if it were 

; y<\iiix:ii-,s ra-calle^fax s^ seiyer access number, he or she forces 

, u20\ j itheifax/dey^ acting^s ; if it c were ^the c^jied sta^on instead of the calling 
t ^ *r. -m , ? station. ;j In :this mode, the calling) device ^nitiates^the^protocol transmissions typical of an 
>\>\, v, vmwi answering station by sending GE^ 10. 
= ; Vii-nrji u j < v : Tq acw^ and "listening defined above, the subroutine 

- ? , n r^;;VP_R3EQYJtAX n is -entered;. ^y the system t ip r block ,1900 of FIG. 3 with variables 
■ ,v25, i ACGEgT^PjOLL ~.^ ; p#l&;. LISTEN^DURATION ;> ^ 5.3 seconds and 
i ;( w : ^QOTRE^P^ The^fiinction of > these variables will be described in 

.:■;<;*" 1 • greater .detail ♦subsequently, j Upon return from the VP_SEI^>F|AX procedure, the system 
U : ; ; ; : makes a detenmnatipn in block L902 if the incoming call has been placed by a fax machine, 
-Ml. .if not, < : a determination j^s made in block ,1916 if the called mailbox provides only fax 
3,0 :t , messaging services,; Le* is a fax only maUboxv If the mailbox is not fax only, the system 
accepts [the audio call, block. 1008 as previously described and proceeds through entry point 
A2<to disconnqct the ^call and return to the await call state.. 
. -i i <■ : ' If the mailbox is a fax only mailbox, the systeni, proceeds to entry point Dl in FIG. 

35 Determination of whether the call is from a fax caller is made as^ shown in FIG. 5. 

; v . - < A fex answering call does not^iaitially^pjay any intjroductpry prompts. Upon entering the 
. - v: r; VP_RECVFAX subroutine; the system determines if LISJEN_DURA^OhT is set to 0 in 
< block2202. As previously. described; LISTEN_DURATION is initially set to 5.3 seconds. 
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1 As previously discusiecl, normal ringing cadence - provides for a silence period of 
approximately four seconds After a two> second ring period. However,, the shortened ring 
period bf° l>8 second presehteci by the system im combination with the; 5,3 second listen 
flurati6^-pf^difes J ai^y^*«iriWfe period in which•a'bwnalfccaI^e^^will• not consider the line 
- 5 ' ' ' tb haVe gone 1 -deadly The System sets- atthneiiiibr the listen- duration in block 2204 and 
■ " 'mbiritbts the faxmodem g2* receiver in block 2206i- ifithe listen timer expires i: branch 2216, 
\ ! -. ■ ;, ri %i!/ 'thd : system 'returns ^ deterrriinatibn thatith© call-' is '"giof at fax callerr in block 2218. 
• " Returning ! tb FIGV % the' system their determines' if the numbered gall is a fex. only mailbox 
in block 1916T- - ,: '• " '"*' ' "> ,:> ' !,fw f •'"• :y; ::vV - ; ? - : "■ 

10 ,? ifinnHdnitbrrngtHe-f^ 

'" character TEfhex) is teceived; ; branch' 2210j ; me system in FIG. 

6. "To confirm that the HI3L-C fr^rmssidri' received' is jvaiid/the'systefti starts' a frame timer 
: set at2:5 secbhds4fr in block 

2706. ij if We Usten timer H&plfeSi ^brancH-2712 •> a <leterMnatioi^is made' if reception of 
^ 15 HDLC fialgs is in process; block 2714r°If so-,- me'-systdm^rettirn^'fo entry point F2 to 
' •' •contm^%biiitor^^'^ : i^ver. ^H&WiW&b ^ec%cluaes^fhe^«fl«er HDLC flag 

' "' 1 reception Was errHkfebuk and "returns- in bibck r ^16-is , ^noVaPfe* mieri > ■ >' »vj 

"'• '' " ffm^otftbH^ 

" ; ; ' : ■'' ' branched the' System? m s blbck J 27'i8"rWffl attempt tdTeceiVe'ififbfmatioii'whose fb£mat is 
: 20 : ■* VJ expected to cbnfbrrh to that-of a valid' T&0 'message frarneL> ^Various frame- types may be 
1 received, If the content or fonnatof me^ame received is invalid or the; frame timer expires 
• ! * prior to complete reception ? of 4' valid MSssage-framev brand* 2724;>the system returns to 
entry point El on FIG. 5.' If ain NSF frame is. deceived', 'branch ; 2726> the system proceeds 
to entry point HI in FIG. 1'. Similarly, ifa CStf frame is received; branch 2730, the system 
25 sets the CSiD_RECEfVED Wag 'tb true'- in block 2740 and proems "to entry point H 1 . 

Referring 1 to FIG. 7, the system initiates a T: 3d ; Tl'^rHer of *40 : seconds: in block 2600 
and monitors the fax* receiver state' iti'bibck 2602. If htfSddi'udhal' data is received, and the 
Ti time expires, branch 2604," the system returns identifying 'me call as nof a fax caller in 
block 2605. If, hdwever, HDLC flags are received \ brinch 2608-, the system continues to 
30" monitor thee fax 'modem' receiver 'state in Mock 2618.'' If during "monitoring, the V.21 
transmission of HDLC flag characters is terminated without j HDLC data ; reception , branch 
2620, the system returns j to 'entry point! H2; If during' the monitoring state, the Tl timer 
expires, branch 2622, the system returns identifying the call as "not a fax caller" in block 

. ■ >•'• 2otfc4'* r ''' '"' '" '"" * ' 'i^?.'/ '."'<).•;■•, > <■• 1 1 C-i « i « • <-'■}■".' 

35 ■*>■ Receipt 6f HDLC data during mohitbri¥^i<braneh 21610, results in th? system receiving 
information m.T^30 message frames' in block 2612. As previously discussed with regard to 
FIG: 6; a plurality of message firalmeprotocbls may^be received. If an invalid, frame, branch 
2626, is received, the system returns to entry point H2. Similarly, if an NSF frame, branch 
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1 2626, or a TSI frame, branch 2632 are received, the system returns to entry point H2 to 

continue monitoring. If a CIG frame, branch 2628, or CSI Srajne, branch 2630 are received, 
the system sets the variable CSID_RECEIVED to true in blppk 2614 and then returns to 
entry point H2 for continued monitoring. f . 

5 If a DCS frame, branch 2^34 is received, the system torjrit|pns to esitry point K2 in 

FIG. 9. Receipt of the DCS frame, as shown . in, the normal, communication protocol 
previously described with respect to FIG. 3, indicates the calling fax intends to send or 
; : transmit a facJsirrrile to the system for storage as a messages Consequently, upon entry at K2, 
" the system executes standard T.30<rec£iv6r protocol phases B,C,D, and/E in block 2502 to 
: * 10 : ' ieceive; thfe Message. The system .then determines if a fax message was in fact received in 
1 bk£k2504:<J ff^ status in 

• : * block 2508, *an(£ the system stores* the t new message jn the mailbox for subsequent retrieval 

by the subscriber in block 1910. If ridfaximessage 5s received, , the system returns with a 
r. r: ;n.r "f^ftot <^ block>'2506 and the? system proceeds to entry point A2 for 

" 15 m \ ' discohh^ ;th> : ^ ,mi sir* - v.- m>, .. I5 .- V ^r 

Returning to FIG. 7, if the T.30 framfes received in block .-2612 .are, a DTC frame, 
r; * srfv; V Iibi^^^2636/i6#i:Ij)!IS 'frame*- brancH12638, the system counts the terminal frames in block 
oj ion26M*and>proc^ of the DTC frame, as previously 

(IV '^ 'described'with^rega^duo standard communication protocol iniFIG, 11, indicates the calling 
v i - ' : a DIS ; ,frame indicates that a blind 

>>d:f::m vr^rdcepltfo^ 11, 
*; and ^the-sy Stem interprets! the frame^as a fax messaging x 

Referring to FIG. 8, once the system has ( received, either the DTC or DIS frame, a 
^ : , detennihitioh is ^nade ifjpolling should be* accepted » in block ,2401. If polling is accepted, 
. <;25 ; v: ^a detemfiriatiori from * the ^polling fax device is required in block 2402. 

: .n v kW.\ l If the CSID is^required, a determination is made if CSID has be^n received in block 2404. 
ic n.MTii!,-/ ^CK-If the' CSID has mot vbeen received, '» the system .determines if three terminal frames have 
m r o-.iii'a . ^already been received tin rblock 2408. * If not, tfre; system returns to entrypoint H2 in FIG. 
: 28*td continue' monitoring the receiver* for the CIG; jframe from ^a polling fax device, or the 
3& CSI frame in a blind reception case. Assuring proper reception of the CIG or CSI frame, 
> M fr! '-£*' the system recycles through the sequence of FIG., 7, alternately receiving the DTC or DIS 
; i t • frame; / ' . . ' J ..i -w-a.*: :• i, v ; - , 

re-, u j , o i Ifipolletr CSID is<ndt required in; block 2402, or when CSIE^ has -been received in 
?-**-?siff vi. block 2404 i the .system returns, to, FIG y 3 with a "po}l accepted" condition for block 1904. 
- 35 , ?f /jrhe systeM^then determines if the p^ 1912. 
' - ^ If thepasswordds not matched, ;the system proceeds through enfcy> point A2 to, disconnect the 
call. If the CSID matches the mailbox password, the system transits new fax messages 
* : < stored in the mailbox to the callepin block 1914. *Upon completion of the message retrieval, 
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1 • ; the 'system returns thrbiigli entry-poini A2 to disconnect the-caU. 
' ' ' • -Retuhiinfe lO -FIG: 8, if polling is not accepted in block 2401, or if three terminal 

frames have already been received without successful .reception of a CIG/CSIframe, in block 
2408, the system responds by sending a,Ti30ptotocol ; E>CN (disconnect) message. The "poll 

5 I : rejected " condition is returned to block 1906 whfch! ihm proceeds, to point A2 to disconnect 

: the call. * - V! - - • •''"•^ <> : ;: ;r: ' ' ' - : '» ' b -' v, > : ' 

- .-.>,*: : Returning to FIG. 5, during^monitoringiofrthe. ^ax receiver stateiathe listen mode, 
: if €HQ 4 tone' r is r&eived, l>ranch>22i2, ithe system istam,^Ta-tim^r ,at 40 seconds in block 
2220, khd transmits a non-standardrfacilities (NSI?> frame followed by a CSI frame and DIS 
10 frante io^mifiite comrinliiicatibn^th- ;fheTTOfffing4u- 4e*ice x lTh« systexn then transitions 
>; tfirough* entry poM H2 to monitor for: further^ transmissions . from ? the^ calling, fax device as 
• n previously described witfo wgard to JRIQ: 7i. A)i*>\ terAd 'ircji.^zmn / \;m 
s w, ^ ri ru Alternatively,; if iavCED tone isiirfeceivedj bfancfej22I;4, identifying, a ; potential blind 
reception condition, the system transitions through entry pOinfeH&l Je>r : JhA listening procedure 
•^15 v previcmsly^deseiibfed withtfegard <toVFIG.'*7..;»u V: V jy~r 0 ) -uWnmH. 
;W < f if a detent was a fax 

M * " only mailbox, trnt-'a Kiimari callerWas ipf eisent ens L the: ^UnevUheL^sy^tem; transitions to entry 
* pdiiit'Dl *in FIGi 4:' ■ A detettttinationiis^madeif the number, ofiitries* to? successfully create 

H - * ' afa* r cdhri^^^ 

?20 ■ ! ' M ' J ekceeded the system returns ^rbugh^ntiy point A2 ito disconn number of 

tries have not been Exceeded, theses flag as incremented : in blackc2001fand a prompt is 
isSued by die system to : the humane callers - xj;w J. Ajl i M ^)3V V 

; " iPhe prompt comprises a prompt initiator 'issued lin .block .2002 . tsuch . as the verbal 
$Hrase "yotf have reached; 4fietfa^^ transmission of the 

25 rnkilbox tiame o*-numbet In ^block' 2004 and ^a prompt ^ terminator in block 2006 which 
comprises a Velbal instruction such as -To begin; fax transmissions press the start button on 
1 your fax : machine now or if you are i a subscriber, tpress star. ^Ooenter your mailbox" The 
System feen enters a listening period df three seconds in block 2008 to allow sufficient time 
for mailbox siib&ribers toTespond to the prompt by pressing the star (*) key on theinphone. 
! 30 t: - The -System monitors to recognize input events :in block 2010, which may comprise 
receipt of a DTMF * input by the human caller in block 2012, which will, result in a 
" standard subscriber log inland message review iniblock 2005.* iLog in by prompted entry of 
r a seteUtify password is ^ voice messages 

" ? -idehdfyirig the date;-time ar^ Upon 
35 J ^cbmpletibhio'f^the review, the system- 1^ the 

, -Alternatively, if >the^humarf calilei 1 dbes.not^desire or is. nokjeqmpped to receive fax 
messages and hangs up in block 2014, the system automatically transitions through entry 
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point A2 to disconnect the call. The system accommodates no input, branch 2016, or input 
of a DTMF ^ branch 2018, by initiating the VP_RECFAX subroutine with the variable 
LJSTENDURATION set to 0.0 seconds. The system then commences listening by entering 
at B2 in FIG. 3. Setting of the USTEN^l>URATION parameter to 0 forces a "yes" response 
in block 2202 of FIG. 5, resulting in a transition to entry point Kl. in FIG. 9. The system 
then sets the Tl timer <fosj 40,seeondSrin. block 25,00 and executes the standard T.30 recover 
protocol.phases in block; .2502;, as prwiqusly, described and depicted in Fig 10. Should a 
caller fail to initiate his or her polling fax station operation during the silent listening period, 
' 'd the polling station m^y .begin .sending .the DTC or DIS messages of the pong protocol while 
10 the server is attempting to execute the standard receiver protocol in block 2502. To 
• £ , ^accommodate such* "l?.te poying^attempts, ,^he system's standard reqeiver procedure detects 
:;:c- \ ithe unexpected protocol - ^mp§sage elements, .teiminates the standard receiver protocol and 
returns the unexpected protocol message frames to block 2503. When polling message 
elements are returned to block 2503 the system begins executing the polling access procedure 

Having now described the ogeratiosj-pf the invention in detail, as required by the patent 
.O.sta^ modifications . and substitutions to 

accommodate embpdimen^ for particular applications or requiremehts. Such modifications 
. o \ and sybsti^^ the invention as defined in the following 

20 claims. 
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WHAT IS CLAIMED IS: 



1. A metlioH fOT'Mi^ble access to a message storage and: retrieval system for voice and 
fax data com^fisiH^ fe^ stei>s of: 1 , ;: '"• ° 

5 receiving fan in^irung 1 ^ 

generating ^a : ring We for' a 'i>fede«e¥fiiihed period to: condition* a human.caller for a 

'•• •' silence' period 'to ifbUow'&e ring'forie; y n '" z - :{ 5 ." -"" 

1 • ^ihifializini^ timer for * ^fopi&&e^& ccrresppnding to the alence 

penod; 

10 ' monitoring a fax receiver for idih^Bcatioh^r^-'^t^- communications; and 

* providing a voice prompt to 1 the Waller upWexplratictf o: tie'timer if nofax protocol 
communications have been received. " ^ '"'^ ""'' v ; ' ' 1 >j : :: • 

2. A method as defined in claim 1 wherein the step of monitoring a! 'fax receiver 
15 "" comprises the steps of : monitoring tot a' tisb tone; r ' " / : " - !u " "' 

? ; ' /setting a second timef'^f a thirB predetermine* period ^pb^-ieceiptW'a CED tone; 

' " -''"monitorm^ Myinuo'^ 
' 1 " 1 : e 'xit^ 
received; 

20 monitoring the fax receiver for HDLC data if HDLC flags are received; and further 

comprising the step of: 

transmitting new fax messages from the system to the caller. 

3. A method as defined in claim 2 wherein the step of monitoring a fax receiver further 

25 comprises the steps of: 

monitoring for HDLC flags without receipt of a CED tone; 

setting a frame timer; 

monitoring the fax receiver for HDLC data; 

determining if HDLC flags are being transmitted upon expiration of the first timer; 
30 terminating the monitoring if no flags are being transmitted; and 

continuing to monitor the fax receiver for HDLC data if HDLC flags are being 
transmitted. 



35 
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1 4. A method as defined in claim 2 wherein the step of transmitting new fax messages is 
preceded by the steps of: * , * , - , , t 

accepting a CSI frame, if.received, and setting a polling flag in response to the CSI 
frame; s . t 

5^ . comparing the: CSI ftame to a s^urity identic 

enabling transmission of fax messages from the system to th^caller if the comparison 
is positive. < t r. i • : 

: - ' ' : \> 'i - *- " u . . *\i , *-i'iv ; '- j. . 

^ ^5. A method) aisvdefined *in claim ■< 1^ wherein, the tStep , of, , monitoring a fax receiver 
" 10 : compiles 'the steps of: . . : i; - * 

monitoring for a CNG tone; . ^ . 

setting a second timer for a third predetermined period upon receipt of the CNG tone; 
' ^ : sending? protocol communications for a t called fax.deyice; monitoring a.fax receiver 
for HDLCrflags.traflsmission;; v« y-m ( ;i : *, , r , y 
15 exiting the;monitoring:$tate, qpa^expiration'jOf the second timer,iif no HDLC flags are 

received; ;noi??ir(i?ju.^ „ v. r „ } 

IJCiil oimorutoaiin^ fcr/HE&G data if : HDLG f flags are received; and further 

compiling the steps of: . . 

.nul bfu: ;b^coacc^ting/a,TSI^feime if r^iyed;. and 2 . /< *, - . ,. :( ; 
20 receiving a fax message from the caller for storage, in the system. 

6. A method as defined in claim 5, further comprising the^teps of: 
i ^ \ .>v .. : rrmonitoring> Con a. polling message t frane;. i t , 
setting a polling flag if a polling frame is received; and 
25 transmitting new fax messages from the system to the caller, responsive to setting of 

\ *thepcdling^flagiir^ t v, ,,n . {: ... > v; /. v.it - :-j .: . - - . 

7* A method as defined in claim 1, further comprising the steps of: 
setting a silence timer fori a predetermined [ silence period; 
30 t: monitoring, subsequent to, the -ypice prompt, for DTMF input; 

responding to a f first, predetermined DTMF input by t providing, subscriber login and 
:. *;r .;verb&L message review; i is ^ ■ ^ <: „, 

responding to a second, predetermined DTMF input by initiating . standard called 
station communications protocol; 
35? - vk : ^ alternatively monitoring for GNG tone^whilejnpnitoring for DTMF; k 
receiving a CNG tone; v fi iU :A ; , , : y % 

setting a second timer forla third predetermined peripd upon receipt of the CNG tone; 
; sending protocol * communications for a called fax device; ( . ; 
-'i; - ■ In-', ^U - i k •■*'>'.; k ^vr.rsa- ^a^u . ? . 
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monitoring a fax received for HDLC flags transmission; < l 

exitmg me'rnbiutojLii.g state upon expiration of the second timer , if no HDLC flags are 

received; 

monittfririi the fax receiver for HDLC data if HDfcO flags are received; and further 
comprising the 1 step" k'tif?.' •'' ' ,k?-ju> ,A »o : - { :\ i 

accepting a CIG frame if received; and ^ . 

receiving a fax message from the caller for storage in the system; 
5 : ih<^rinfe : W^'<pr<ftdeol transmissions^ 'wTSTtm code is; received?, and 

initiating standard called station communications protocol -upon expiration of the 
silence 'timer. ■' ' " " >; "-' ' 

1 8. : 1 A method as defined in-xlaim 7 wtterefoi'the; second predetermined period is 0 seconds 
and wherein the step of monitoring a fax receiver comprises, the steps.'ofc : v.> 
setting' a * second tiife^ 

monitoring a fax receiver for HDLC flags transmission; -•'■!.•.; r- 

? exiting the'monitonrig sltafe upo^xprralfcto-of^^^ HDLC flags are 

received; :1u sq^U 3 ,H'iqi<tm 

monitoring the fax receiver ifbr HDliC'data if -HIDll^ flags iaije received; and further 
comprisirig%e^tep^ofr :! - ! -' ' * ^ ™* « 

accepting a polling frame, if received, and setting a polling flag in response to the 

polling framed and ' • • "> "-'"^'l : r,; bj ' a ? '~ •• ^ 

transmitting new fax messa^te : rrom^ , 's^tferri'l»'th^ Caller 'responsive to setting of 

the polling flag. ' " : ' • ; 4 - ; " >r 

9. A method as defined in claim 8 wherein the step of monitoring; a; fax! receiver further 

comprises the steps of: 

setting^ frame timer; ' • '"• ' !niiA :i J ' 
monitoring the fax receiver for HDLC datap- 1 ,i; - - ! "<" ■ » ; ' ^ r;i?: • 
determining if HtoLC flags are being transmitted upon expiration; of the first timer; 
terminating! the m'Gftitoririg"if ito flags are being 'transmitted; and 
continuing to monitor the fax receiver for HDLC idata' if HDLG flags are being 
''transmitted- 51 V* >: ' y: !f " ° *'H.~i v 'i'->> > j ..... r, -r : uu,..^n .i 

10. • 'A T method as defined in claim 8 wherein the step of trammittingf new fax messages is 
preceeded by the steps of: • ' ' ' J[i '• - -i" '»'•'» " 

' ''receiving a station ID frame ^ barrdspo'nding- tD»the received polling frame; 
comparing the' stationfib frame to a : security ideritificatictn code; and 
enabling transmission of fax messages from the system to the caller if the comparison 

•''J - 
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1 is positive. 

11. A method as. defined in claim 6 wherein thg,step of tra^isinitting new fax" messages is 
preceeded by the steps of: ( fi r , ( , . ,,. ( 

5 receiving; a CIG frame, corresponding to the received [TSI frane; , . 

• • . comparing fthe: CIG frame ; to 

enabling transmission of fax messages from the system .to the caller if the comparison 
.;. is positive... y>*- hi-: .... :. .; „<■, : • -_ f - H v -a „:p 

: .10*: ,.p 12. H>A method i as de^edrj^. claim 2 or 5 wherein, the step >of receiving an incoming call 
further compiles the steps of: <k * ; r 

identifying a mailbox in the system based on the number called by the incoming caller; 
setting a polling ^variable to ; acGept r polUng calls if new, messages are present in thee 
» t/ix ;i , identifi^vm^^ , 

15 terminating the call if the polling variable is not set and a polling frame is received. 

;U lo iir-iii". r^p't* HOOt.f ^thi\^i\^\) ^'»: !x- it; >:^r:fl i<7:/k <iViu r " :^ . . 

13. A method as defined in claim 3 or 6 further compiling the steps of: . 

zurwt v r , »\'ai r !^i^ n g^i^P r §de^^ifled J -nun}bfg . 9£ frames, pf HDtG >data; 

determining if proper access to the system is defined jWithin jthe predetermined number 

20 of frames; and 

tenninating^e;,*?^ : 

; : ^ U4 t ; ^^~?ipparalus; fpr reliable, access to a ;mes^e f stqrage and retrieval system for voice 

and fax data compiling: • u 

25 means for receiving an incoming call from an undefined caller; 

-d'jir- w ^ ^n; .,; means; for; generating a; ring toije for. a ^ predetermined period to condition a human 
caller for a sUence peijiod< to follq>v,tJie ring tone, connected to the receiving means; 
i V 1 ( t vjrji timer jnitiapzecj for; a second^ ; predetermined period corresponding to the silence 
period; 

, 30 . .a fax rt receivCT| connected to ; the ; receiving means; 

means for identification of fax protocol communications qonnected to the fax receiver; 

-<:; : an4-. ; . / .. y 'V-.: i " ' . < f, ... . ' T . . 

?: Mai) m^^Sifori providing 

protocol communications have been received. i . s : Vi % : i > 

: 1* 15. An i apparatus a$ defined in claim 14 wherein the means* for identification comprises: 
. ;\. .-. *: means for; monitoring the. .fax receiver for a; CED tone;* 

a second timer responsive' to the monitoring means and initialized for a third 
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1 predetermined period upon receipt of a CED tone; 

' s^hd means' SF6r 'monitoring the fax receiver for 3HDLG flags transmission; 
third means for monitoring the fax receiver for &DLC data responsive to the second 
monitoring f Me&iis r iiF Hbfce' fla£s 'areVr^iv^rW further compiling: . 
5 mearii* for di^blihg &e Mortitonrtg : means mpdn^ Expiration of the second timer if no 

•; r to aie deceived; "Z'^t io wmn^- ? t • : - 

means for accepting a CSI frame, if received, and setting a polling flag in response 
to the CSI frame; and 
H " p ^ih^s v f6r^ 
10 setting of the polling flag. - ' ' *^ * J yj: ^ : ? n 

*" i6: ,w Ah ;? 2^p^tuV^ defined in *&aim :^ K ^ , ^- v 

a frame timer mitialii£J34>y the se£6M- monitoring hiBians if HE>LG flags are received 
1 \ * wrtteilt^^ED Gertie; ^' rx ™ uv ^ ?^nitnur, ?A 

15 means for determining if HDLC flags are being transmitted upon expiration of the first 

timer; &d^' J 1 * l [ ^ n / : ' yJ; (:od / vir? A XL 

means fdf tiUablmg* th^^bnit^ttg^iti^k r&pibnsiVe 7 td r the" determining means if no 

: : - ^ ar^ bfeir^ tr^sfnittgei: 1 ; ] S!l *"V ^ - j - rr ' f: - -V™-" 1 

i;r;a -: s r- s » 'hi OS.. 

20 17. An apparatus as dfcfineid in ^lairii^S fiirth 

means for comparing an accepted CSI frame to a security identification code; and 
■ 7i means for enabling ''trsffiismissibn bf : %x messages frbm' the system to the 1 caller if the 

comparison is positive. r '-uhqn i v > : 

:v:- ' .. k ■*"•■, ■ i * . ~s><>' .,\ ;i -.'vi >„o7: "kw r;?t;v? . k ' 

25 18/ n An appartus r as defirteti in claim 14, wherein the'meahs for identification comprises: 
means for monifdnhg fo^ " ; : h 

1 aie&bnd timer initialized for a' ttiird predetermined period iipon receipt of the CNG 

tone; ; H 

means for sending prbfocdrbommunicktions for a fcalled fax 'device responsive to the 
" " 30 * monitoring ih^s; iL *' ihi ' ^ " ; " 5 " ' il ' AUr: ' 

second means for monitoring the fax receiver for HDLC flags transmission; 
* ; ] said Monitoring "meato^ timer, if no 

HDLC flags are received; /h '-' t,? '' :f tw^.'-r^ >■•:, 

third means for monitoring the fax receiver for HDLC data responsive to said second 
35 - mestns if HDLG flags are rfeceivetf; saici third 1 means accepting a CIG frame if received; and 
means for receiving' a fax ^ message^ ftom-the caller^for storage in the system. 



-19- 



BNSDOCID: <WO 9524092A1_I_> 



WO 95/24092 



PCT/US95/02725 



1 19. An apparatus as defined in claim 18, further comprising: fourth means for monitoring 
for a polling message frame and setting a polling flag if a polling frame is received; and 
means for transmitting new fax messages from the system to the caller, responsive to setting 
of the polling flag. 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted^by the applicant. 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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